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  To downsize vibrational devices, one of the problems is the driving efficiency. Small and 
divided electrodes provide high input impedance and make the downsizing difficult. Additionally, 
driving and control circuits must be compact. Therefore, we noticed that the breathing mode of 
square plate resonator. The breathing mode has a high electromechanical coupling factor and 
small input impedance value.  
  In this report, we proposed a single-phase drive ultrasonic motor using the breathing mode. 
To rotate both the clockwise and counter-clockwise, two square plates are used connected by 
crank link structures. Electrodes of one of the square part are applied by resonant frequency, and 
electrodes of another passive part are opened electrically. As the result, the passive part does not 
markedly vibrate; finally, the passive part operates to support the crank link, and the center of 
link moves in slant direction to rotate the shaft. The device construction are decided using finite 
element method analysis, and we measured fundamental characteristics of trial devices. 
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料定数は密度 8500 kg/m3，ヤング率 110 GPa，ポアソン比 0.35，機械的 Q=3000 とした。

















































モータとしての負荷特性の評価には図 10 に示すように直径 8mm のジルコニアシャフト
を用いた。またトルク計測には歪みゲージによりシャフトから受ける剪断方向の力を検出
する自作のトルクセンサを用いた。







トルクは 7mNm 程度が見込まれる。予圧 10N では回転数は低下するものの，最大負荷の
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図 11．試作モータの負荷特性
